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(54) PRODUCTION METHOD AND PRODUCTION DEVICE OF SOFT POLYURETHANE FOAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a soft polyurethane foam which 
can produce conveniently a plurality of soft polyurethane foams having wide range physical 
properties such as a hardness, density and impact resilience capable of corresponding to wide 
range requirements for physical properties. 

SOLUTION: The method produces a plurality of soft polyurethane foams having different 
physical properties by reacting a polyol. a polyisocyanate and a chemical foaming agent. It is 
characterized in that the polyol comprises at least two sorts of polyols selected from a specific 
polyol A, polyol B and polyol 0 and a spectrum of the foam determined with an infrared 
spectrophotometer has a peak at a range of 1,645-1.700 cm-1. 
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1 

|f)IE*° y :t--;l^A;4\ *^«fiB;4S 2 0-3 8 mgKOH/g. 
»>^«SfOfil;6S 0 . 0 6 0 iieq/gJeJ^T(0^ V v-Tyl':^ 

y J^-T-zi^/i^y (A-1) . ttciij&yi-'V 

4-=^v'T;i^dt-w>-7if y rc-T^/u^j^y (a-i) i 

y^-i:^twi-5:4?y-^-^y (a- lo 

2) 

mils*" y :t-/l'B 2 0-3 8 mgKOH/g, 

B^ma^i^i^ 0 . 0 6 0 meq/giilTW/K y i/T 
u y tK y rt— r y -k—f^ ( B - 1 ) t If =7P/K y 

-ir^a t-tS?Ky-r-*°y (B-2) ii^e^T^t) 

(fcfcL. (A-1) t (B-1) itiUv^icpc-e-b 

y /PB (C-^^HS y -r-ro^^a:»S:5> 

^B t , y :t-/uA(c:t*ti5 t-=/^5j^° y 
*»e"5>*AtW^ (B-A) :45 2~3 0»»%-Cfc 20 

y ;t-/WC *^SfiB/65 2 8-6 0 mgKOH/gt^'fe 

•3, *;y f ^^rv-T/v-df-i/y^'y a:-x/W5Ky (a 

-1) isitf! (B-l) J;i9fc*S?S»5 5iDgK0H/gW 
V^/K y :t-^i/T/l-=3f l/V-JJ^ y y 
(C-1) , tfc«ig*°y :t=¥v^T/l-drW>'*°y rc— X 
/W:^y:;^-/W (C-l) t y -7-^; Srttf*° y 

(C-2) 

ACD X^^ h/P^S 1 6 4 5-1 7 0 Ocm ' WftlliCt"— 30 
[»*3I2] tufS^y ^t-zl'^SS. Suie^tey :t-/l-A 

1 *fc{i2[CE«<?>»K:Ky ■>l'^'V7*-A(75^it* 
?£„ 40 

35 1 - 3 rov y >> W ? >7 

[W*ii5] Huie'-Ky ^t-zwA. ijie/is°y :^-;i^Bio 

^'T"!/ 5 '7 X i: LrfflV^e.tx5 r i: 
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-C. 0~3a»%<75»-efe5:ii;Sr#1tt1-?>lt*«4 
{cfH«ro««:!K y l/^' V7 A(7)iiit*-fe 

mim 7 ] BtteftR*" y ^ 1/ > 7 ^-Aros- ii 

Lffi«K^tcfc(t?.lsagfk*;6^ 1-18 r. 
i: ^!|titi:-t sit 1 - 6 <7)V^Tti;6^lcf2«rot!S:K>J^ 

mim^\ *°y ^t-zu-Alrftlti-SWi^P (1) 
*°y :t-/WB^#t|&1-6#t|&P (II) ^y:t— 

/i-ctrft^-rstt^tp (III) t^^-ti>^v:-^^v '>u 

^ y 7 A CO ^ igiS g T fo o T . 

tiIfH4^ y :t~/l-A-A\ :^mmm^ 20-38 mgKOH/g. 

^.^l&|Pft;6i 0 . 0 6 0 meq/giilTCD*" y v-T/l^^f 

uyiifyji— T/uzKy (A-1) . sfcfi^j^y 

::*-^VT/l-^ ^>-*°y J^-X/l^-zKy /I' (A-1) t 
fr^/W/K y -7- 1 4r^W1"?)*° y y ^—''1^ (A- 

2) 

ttria*" y :t—/\-BiK 20-33 mgKOH/g. 

llT-'ISfPit:«5 0 . 0 6 0meq/giilT<757K y i^r^^i/TyW^^f 
ix y ji-x y ( B - i ) tif^ y 

-i:^^*-r5*°y-^-'Ky ^t-zi' (b-2) i^hfi*) 

(fztzL. (A-1) i: (B-l) t{iSV^icm:-Ct 
tfllE*° y /WB {;i^*ix2. f:=:/P3jf y -v-co^wm* 

S^^^Bi;. Jj^y :f-/l-A{C^ttl5t'=/l'jKy-7-(7> 
a#M*ir.^*Ai(DM (B-A) ;4S2~3 0M*%-C 

y :^-;UCt^. Tk^Mm^ 2 8 ~ 6 0 mgKOH/gT'fc 

^3, *°y :t^'>T;l^=3f V>-*°y J^— r/l-J]^°y :t— /l^ (A 
-1) *5j;y5 (B-l) X^h7mmm*^5mgWWg&. 
±-k^\/^'t° y ^^-T/W^ y 31— T^/W/}? y /W 

(c-l) , t.±l-imy^°^J:t^i^r;u^uyyi-°V =^-'f 
;U7jf y ^-/u (C - 1 ) t \i':=-/l-7i-° y 1 ^ a tf *° y 
-T-:^y:t-/l- (C-2) i)^h^£^:it^'W^tir6Wi 
«/K y >> W V7 A wMitiSBo 

[ft *il 9 1 mW-yi-' V :i-/i^A, *° y ir-^uBisXXJ^ 
7ii y /ixCco'J'-Tit < i 1 1 9*5, Wv'y/w 5 -y X 
t LT#t|§^fl.5Ci:^»i!tt-r5ft*«8(Cfait(7)a 

y w ^ y 7 ;t - A <7)ii{itigg„ 

[0 0 0 1 1 

[ISBjoft»5>iff] *?8BJii. #c«^y >^7^'^'y7:^~ 
A^75Mit*fe*3j:l>■SiiS«.lc|l1-5„ $e>tcf¥L< 

its m^j:^2mu±<r)yf^v^-/u^m'M:M^Lx. m 

[0 0 0 2] 

lliBJ<75S«W*«:l ®:®^y '^w^'v^;^— A«, ig 
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[0 0 0 3] fci:x.tt\ Um^Miy- h<r)m-ks v— h 
i;t2)->- h/^i/^'ti. /ctx(±\ =^mm^h±.i^^yi-^ 

fSCT. sea, ^S*3j:T/fx;^#tt/j;t-wW4»M?iS 
[0 0 04] ;.»J;5^itittcoS/<c5&K^°y ■i'l^^'^ 

»r^V'>yd'yyif'-J^^mm.i'^m^\at. tztz. 

i -y i' ^^^M-f^'i^'^i^h-otio vyy-f 
y%y^ T^WM K7 A^flf»^i^m3SfflE1-5!fi:>il^sfc 

ofc„ ^tvm<75Mp"pr"i:fc:SiJf@c7>;iSgg^a 

gT'jiJ^ijfcofCo 30 
[0 0 0 5] 7;f— A!^tt^lr=-X(c:fot3itriStt-r5 

^'^xco^if y Lfc^feSKii-et*K*° y 1^ 

fee 

[0 0 0 6] ffa«#i4>^w-r5*°y 

J: w/* fcfi^K y -7-*° y xf— ;u (/if y 
-t-ivh^^^b) ^m\^xm%Vtz.v=yy-fv% 

^ y'yBymm.if-')'^v9yyi^-j^^wm-fhm 

y y v-T t^- h COY ^-x -y y 1^ 

$feic*g*;SiiteH-e^iEi-5^t(4iaiifc5v> so 
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i^Tv— h^^-y ^'^(0{ifi,cDfflji(75$fcK;*?y t/v^yyis: 

[0 0 0 7] gttJ*.<^^'5'L^i1]l(7)5fe#z5S?fi 

*>S*.aT-(4KI§?W/55 7 0%Sr;ex-5^/- b 
,y->3 i^;5S^*^tl. »Jro*.at:14KM#tt>4^6 0%KA 

f v'yy^vx V ^ X ^^s-frffcMit-ts r h \-mm 

[0 0 0 8] t;6^L, itixii*, Slfj*:fflv— KcioV^ 

[0 0 0 9] 

icaro#:K*° y 'i' !/ A - t ^s-e 

[0 0 10] 

< ii«W?5 L. *° y \.XWi 5 2 SJiiiw^f y 

ic-iv^m^^x. y .:t-/K757K^»flBs *°y"7-5Ky 

if »!^tt:4Sje:^Hfctpfc 5iSifa(OiK«:EK y ^/ V 
[0 0 11] -r/j;*?*). if.wPi\-c%.hwm.Tf-^) \^ 9 y 

* f # ?5 tl 5 ftK*° y 1^ >- 7 - A OTM5t*1feT"fc 
oT, WIEjK y :^-/WA;!iS, *^»fflB;5S 2 0 ~ 3 SngKO 
H/g, W^mAW3^<:y. 0 6 Omeq/giWTWjKy ^=3pv-T 
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/\^^uyyt^^J:^-'r/i':i^Uir-/iy (A-l) . tfcJtt^ 
tKU -t^iyT/i^^uyyr^V ^^—r-zVyr^V -t-zi^ (A- 

1 ) t t^'^vP/K y 1 ^tt-f^t^ y -^-^^ y ^—^^ 

(A- 2) tfj|E:^"y :t-/VB/j\ 

2 0-38 fflgKOH/g. |f>T-ISfPlt 0 , 0 6 0 meq/gli^T 
(7)/Ky :t^i/T/W=¥l/>*°y :i^^"X/W7Ky (B- 

1 ) t }f:=^/u:^^ v-^-t^ a wt^ y -^-^^ y ^-/^ 

(B-2) t^htj:^ {fctcU (A~l) i: (B"l) 

t^tl5b^"::=^/^^°y'^--(^Ot*m»^.^73''*B y^sV-t 10 

-/wAsc^^ti?) fc^'^/^5i^° y ^-(D^^mms'T^mA t 

(Om. (B-A) ;6^2'-3 oa»%Tfo^9. r^Vt-Jl^C 
t^. i^WMm^ 2 8-60 rngKOH/g-rrfc 9 . y 
T/U^WV;Ky ^-T-;^^"y /I- (A-l) jb^itJ^ 

(B-1) i?) t>*g^S»^5iBgK0H/gJ^A±*#V^^y 
:;t-:^iyr/l^:3^.l/>:^°y -r/i-Jj^^y (C-l) , 

^tz\tUif- y :t^^>T/W:^ I/V-^^" y in-x/^?^" y 

(C-l) t t^'ri/k/Ky v-i:5r^tf4^"y-r-7Ky 
(C-2) ;^^e)?:^«9. ^^^j'-^Ttitff-eaiJ^LfctljtB 
ftS^^y ^\y^l^yir—d>.(D'7.^^ Vz\-t^ 1 6 4 5-1 20 
7 0 Ocffi"' (Omm\^ r. i: ^^ftt tTV^ 

So 

[0012] mtl-^^ y iulS* y A i , 

[0 0 13] tSETify :t'-/UA. SufB^^Ky .:t-/VB*5J: 
t>^iuE4^°y :t-/^C(n9-^<7)4'^?i< i: t Iffitt. l^v^^- 30 

m^^&i.Bmu.mcid\iif^m&mm\t. i-i 8%^^ 

[0 0 14] ifWFiK^^hiXWif-^) ^\y^yyir — J^(D 

m&mmt.. yf^')^-;\^K^Wi^^^m%u a) 

T^y :^-/UB§r#t|&-r5«ltP (II) 3Ky :t-/UC 

^«l&i-5«gp (III) ti:^i'?>$XWyr^v 40 

•7;^--Aco$^iigtti?fooT. MB?t^°y :t-/UA;^\ 

2 0-3 8 ingKOH/g. ItT-'ISfoit 0 . 0 6 0m 
eq/gKXTC0:^K ]) is^^'yT zv^Vl^^^s y r/l-xK y 

(A-l) . ;Src(iI^?1^"y rt^v'T/i-^uV'TKy^- 
T^/wjJ^^y (A-l) i:fc:^':=.;i-/Ky'^-t?r^Wi- 

S/Ky-^-T^y (A-2) t^hfa'f). m^if^')'t 

-/i-B;6\ 7KS*fi:^^2 0-3 8ragK0H/g. Jf.^ffifPlt 
^6^0. 0 6 0ffleq/gli(T(^4^°y :t^i/T/W^l/:/7Ky 
-T-;i/7if y (B-1) <!:: fc^'^/i'/Ky-^-t^t^ 

't?>7js°y-r-7Ky (B~2) (fcfcL. 50 
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(A-l) t (B-1) ^(MAMCl^CT^tS^CoTt 
ctV^) , tiitS?t^°y :^-;l-B(CtStl.^b^':=^/Ix:^Vy -^-(7) 

a tma^.^i'^B t . >K y /wAtc^^tis "d^^^^zv-if. 

y-T-(7)^WS*S'5>*Ai:<D^ (B-A) ;5S2-3 0 

miro-lrfo^^ #y:^-/uc;0\ 7k^M/5^2 8-6 0 
ragKOH/g-efo 9 . y v'T/l^:^ l/VJt^ y oi-x/UtK 
y:t-/w (A-l) t5J:t>* (B-1) J: ^} fc7k^»»5 
SfflgKOH/gWi^t V^71f y i^^'yTjV^V^yif^ y 

(C-l) . 'ttz.\tW^'^^^)-t-^'yT)V^\y 
yif>.^):2L^^)Vifs'^)i^—)V (C-l) 
t^t.t^ifs^)^-if.^)is—)V (C-2) t^hWbZ,}!^ 

[0015] StitB^K y :*"-;UA. ;K y :t-7i^Bio ctU^^K 

y :t-/^ctD^>7:^< 1 lafi. i/v^vru-^ v^y^t 

\z.\%^ «X.Ji2a(7:)7Ky ;^Srffll/\ R2a(D/Ky::^ 
#e.ti5S>:e^"y ^^i/^^^^r-i^^T:) 

- f :y ^ *5 J: -O^iV- b y (7)iS?lSgfico/>/^ < 1 1> 
5aS(^t*K^^°y ^Ui^:/:7^-i^^Il]-S^iggtttct 
^9 4*1-5 r t i)^X^ SifeK:^ y u- ;i-^i^iiiS 

[0 0 16] 

vt. it^mmt^m^^^xmmm^^^m^m(D 

$XWy^^Vi^\yf^yyyi—J^^mmi'^ljmxh^. mm 

Ith^'P^^ < th 2a<7)7K y :t-/W*/'c(iig:^K y 

[00 17] [jKyxT--/!-] *»0^T^fflv^fc^^?»?^^y 

t/ux^^^o tfc. ^mM(r)nm^m^ii^^i^'W.mx\ 

7Ky:t--/l-A, B. Ctm^J:?>7r^U:t-/\^D^t/uXiy 

[0018] WiS^" y ^-/l-Atl . Tki^Stf 20-3 
8 mgKOH/g. ftT-ia?Plt/i'^ 0 . 0 6 0 meq/gtAT^T^?^" y -t 
^>^T/i-^U>t^V ^-T/x-ytsV ^—/i^ (A-l) , ^ 
fzlt^:^ y ::^:^i/T/l/^ U^^^K y zr.^'r/un^ V 

(A-l) i }f::=-/i^t°V'r-t^^^'t-^t^V'^-ynV 
-t-zu (A-2) ;0>t>7:^^. tuE^^y :^-7l-Bfi. tKK 
Sfffi;6^ 2 0-3 8 fligKOH/g. if.^t&fPlt;6^ 0 . 0 6 Omeq 
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(B-1) t\f=-^i^n-sV'^-t^^^'t^ynv-r-yrsV 
^—/\^ (B-2) ^^hfl^s mB (A-l) tmB (B 

(B-A) ;652-3 Om*%Tfo^). :t^Vy :*--/WCIl. 
ymMim^ 2 8 6 0 ingKOH/g-efo ^9 . y -t^iyT/l^ 
^uyit^V^-'r/i^ynv^-/^^ (A-l) 4oj;U< (B- 10 
1) X^h7^mmmi!)^BmgmWg&.±±%\^^7t^V:t^'y 
T/i^^uy/Ky^x^-r/P/Ky (C-1) . 4fctt 

1) <!:: b^'::^/UxKy-r-i:^^|j^/i^°y-^-:^°y ^-/i/ (C 
-2) /6^?)?fc5o 

[0019] j^Ti-^ y :*-^iyT/i/^ w-v?^" y T- 
/ut^ y y -^—t^ y :t-/i'^toi/A-cm?^i" 

[0 0 2 0] /c^do, /iN°y ;d-:^v'TyW^l->'7Ky x/l^ 
[0 0 2 1 1 ^^Si^J::icStt*^lSi^^*1-5ffit47k 

:tym. mm., ^ymm. y^^jym. ^^rrvym. 

ttclt 2 ~-:^;U7r:^iy^y ^ i/ v^coj^^JgT-S: i - 2 
0(Dt};\^7t^>'m.\ ^y^^i^m. -rnym. rttXK. 

/w^. h y / y h^sfcijifc-n ^ y >7 hmm(D^mWs 

1^^2'^2 oco, 2--6B(^:^^^^^^y/^&^'Sir?)^ 

P^/l/J^^v-tr^n y n -•;^;;W:^^>^T:=^y fcfi 

n, n' ~ v^:;^;/!/:^^^/- 2, 4 - h/I/:x:>'i/r ^ 

s e c ~y^^/l^T/\^=i--JU, text -y^/l^T/Wri — 
y-^>'^/PT/l/=i--/I/, t. e r t --^yf-^UT/U 
n -:t:?^^/U'T/^=3^/K y!>y/UT/^=i^ 50 
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/u, •t^/uT/u^i-'/u^ u^y ^ y —/u^ y^u^ 
t^fz.nyy^ %)VT)Vz^-)vm(r:>Wmw^^'Wi\-^ o^d 

/P. 1, 3 -~•/p/^>'^/:^'— 1, S-^'^i^Vv^^e*— 
/V, 1, A~y^ ^y'yir-~)V, 1, 6 — ^^^^f-y^::;^:^^ 
/K 1, 4 -~>^^ n '^^i?">'v^:t^/l/. byj^^^n— ;l/ 

^yiry:/, i/^^yiryv', -<.Vi$7a:y xy 

xy h-/u#'60^*iST-S:2 

-2 0(7), 2'-8fliC0;?K^S^Wi-5#{SBr/Wri-/l/ 

{lf\y:xL;—}V^ 2-^yy—)\^. 2, 6-iyt}^'t2^ 
y-fyf^yyt tc \t \f y^y^z.; -yi- A^(Z)j^*jg^-#: 6 
-2 0(7). i-3e(^7jc^K^*-r5^#:^^k^i|^W; 

7^° y ^ U > :t ^ >^ K\ y n t:° U :t ^ v- K * fc ? i 
^(7)**ffi(Cl-8ii(Z)7jc^K^W-rS:^°yT/W^U 
[0 0 2 2] ^*lf.T-±{cffitt7k*if:iF^tf 5ffit47K 
^^-^ n-yntWr^V. -r yyafcrVl^T^V-. n- 

^ y, 4 y y^;PT ^ sec -y^/i-r ^ 

t e r t. -y^/l-T^ n ^:^v'/U'T 5: 

-<y^J')VT xy. ?>-y :r,:=~)Vai^)VT %y^ T:^^) 
y, o-V^^-i^yy, m- hyv-Yv^v^fcilp - b/i^-f 

'yym(r^mmWM 1-^20 (D|)iK«t /ctt^#]K-« 

f^;vT ^ y, y sec - y'f jvT ^ y, i/^yf 

/WT^^-, y'^'^u^'^y^VT^y. n - ;^ ^/UT:=- y 

mm%fz.\t^mmr.Mir^ym\^^yy'yriy. 

4, 4' -v^T^ / v^:7^:=:;wy ^V-, by ( 2 - 
r^/:r^;u) r^:/, N, -i/:^'f-;V:r,^yyy^ 

T^y. N, N' ~i^:3i^/V':r^U>v^T^ V;Sfcf^v^ 
(2-;^f"/l-T^ T ^ V ^(/^j^^il^ S 2 - 

2 0(D. 2-3<B(7)-at L<Jii:aT^ 

^ ; fc"n y v?^^, b"--" y ^/l^:^ y 
fcfil, 2, 3, 4-T^ b V Kn:3^/ y V^(7)^*J^ 
T-ic 4 - 2 0 (7)|&fpS^^Z:»T ^ ; 3 ™ fc" n y 

t:°^y-;u$fcj^-/y ^#cOj^*I^-T-i!:4-2 0(7):^ia 
fpSttz:.aT^.vS ; t^^vv^v. b'^vs^v^fcj^ 1, 
4, 7 -Y^)T'fy^n /^ym(J:>mmW^T^A--2Q 

<D^ 2--zm(oiMr^/m^t;tsm:^(D^mrxy 
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=i~)V7.^r y vmr ^ Ym(owmw^T%. 2 2 o (D%m. 

m*fcttn Bt^(50^T^ KS; 2-fc''ny KV^fc 

)v-fu/<-y, ^'])±Vy. ^yi^:^^)7. 
y /u. i;?--svi5^niy X y ;k ^^>::3— y/i^ 

[0 0 2 4] {tjv^ uyir^'y Kib^t/) ^mnx^m 
v^fett'S^Ky ::r=^>/T/u:¥u>'4^y^-'-r/^^y /v- 

=^i/H\ 1, 2-:7^^^W>':t=¥i/H\ 2, 3-"7^'^U>^ 

y v'v^/i-:x— r/u-, r y /i/^' y 'y^y)V::c—^)V%1'z.\t. 
•7 :n ri- y — -T /l/#CO:3i 7jx> v-^^ 

[0 0 2 5] r.nt>^0T;l'^l/>':t^>/K{t;^«l<^5 
%^ :j~^vyi^-^-yYs ^n'dvy't^'yY ^ l, 2- 
'^^v:yir^'yY%tz.\ty^^\y:yir^'yYtmt,\.<. 

»^L<«.5~2 5m»%> $e?{Ci(f*L<}i 1 0-2 
0 m»% i: -r 5 r i 

[0 0 2 6] tiiffi^^l/>':t:3f.v/Ki5fc(07kg^Ktt, 

y ^^'yr)v^ uv-tK y hi-x/u/In" y 
(5^° y v^T/v^r uv/jf y y ir-)\^(r>m^ 40 

/^/Ky:^--/^ (A-1) . (B-1) i5j;tJ< (C~"l) 

[0 0 2 7] zKy :t^v'T/W^U:^:^"y:3i 

a^tt^I(7)#ftT. iSffiT-trT/^^ u 
fei. TJV^VV-t^^yYn^ 50 
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»?5in.§tijfB?K y •t^'yr)\^'^ i^'yt^ V 3I-7^/^7j^° y 
-/l- (A-1) ym^imK 2 0 - 3 8 mgKOH/g. 

L<(i2 2-3 SmgKOH/g. ^ L< i,t2 8 

- 3 5mgK0H/g"Cfo?) r t tv\ 
[0 0 2 8] t^:. mmn-sV-t^iyT/u^uyTt^V^- 
r-zl^t^ y (A - 1 ) l^.^ia?PS;6^ 0 . 0 6 0 

meq/gWT. »*t<«0. 0 0 5-0. 0 5 Omeq/g. 
$ L< fiO. 0 0 5-0. 0 4 0meq/g"efc5 

r.i:;0^a*LV\ mifB?^^"y :^-^>^T/u=3^u:y5Ky:3i-'r 
;V;Ky:t-/l- (B-l) 2 0-3 8iDg 

KOfl/g. * L < 2 2 - 3 5 nigKOH/g. $ b L < 

2 8-3 5mgm/gXh^::tf)mt 
[0 0 2 9] Sfc. mmyr^Vir^y'T/i'^uyTt^V 
x/WJ^y^-zW (B-1) St^lS?PS35^ 0. 06 
Omeq/g&.r. Bt,L<ltO, 0 0 5-0. 0 5 Omeq/ 
g. ^h\cMtL<JitO, 0 0 5-0. 0 4 0!neq/gT:fc 

!;3i-x/l/:^°y (A-l) t (B-l) tli. S 

[0 0 3 0] *^PJ-e^ffiv^b^^?)mJE/i^"y :*^^i/T/i/^ 

l/>'/J?y:3:-x;V'^y (C-l) It. ^RKStf 

2 8-6 0 mgKOH/g. »t L < 3 3 - 5 0 mgKOH/ 
g> ^fe{;i&*L<« 3 8-4 5ingK0H/gTfc5r t7)^M 
* L< . >Ky :^*^VT/l-^ l/>y1^ y -c— v'/^tK y 

(A-1) fcctr/ (B-l) J:9 t>7K^»fi;6^5DigK0H/ 
gJ£^±Jc t < . b < 7 fflgKOH/gJeJl±* t V ^ i: i^^a 

[0 0 3 1] ttc. mm^^V't^i^T/U^uyyi~^V=^- 

'r;\-yrsV't-/i- (C-l) It. mj-Mnm^\ 0. 0 6 
ODieq/giWT> »*b<JiO. 0 0 5-0. 0 5 Omeq/g 

[0 0 3 2] ^{C. SijfS/^^y :^:^v^r/^^l/>^/^°y — 
T'/^/Ky ;WC0V^-fHt)^6\ It^lSftit 0 . 0 3ine 

q/g.*ti(^^j^{c«. aml±^€^^^/J^^ < 1-5 r t 

Se*J:«9SIIR£Eli^^;5Si£®lllci:?fcStfeSxKy 

<7Ky -v-zKy :^-/w>*%el{cjov^T^i. /^y 

A. Tj^y :^-/WB*3Jt:t>*7Ky .:r-/WC{Cft. ^tl-^tt:^" 

y-r-zj^°y (A- 2) . 7Ky^-:i^°y /I/ (b 

-2) t5ir/:^^y -T-zKy (C-2) ^aWUT 

[0 0 3 3] Z.<nt.bfi:^^^)'^—^-^)ir-)V}l\t. 
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[ 0 0 3 4 ] WE If ^/I'jjf y ^-{i. K r^Mk^tK^* 

y D - h y ;p^cDt'-/Ht:B-i|^(D-a5?JS:^^f:tt-e;^5^ 

»^*+5ft^i3Tfc <9 . fc i x.tf T ^ y n = h y /K 

T^' y /UT? Kifeif^5*if ^ti-5„ 10 
[0 0 3 5] zixhnit^mit. immSir\ *fc(4 2 

Lv\ ::<73J; ^Ttc^Ky ^-*°y ^-/K4. i^j^ro^^ii- 
IE t-=;Ht;^ti^, T y t- X y yf- D =. h y /ufj: E(D 

[0 0 3 6] 4fc. jKy-7-;Ky 

(tK y ^t-zi'B {c:*|"t ?) t'=:/V'*° y -r-om*«i)'g-) (4 

M?:^'?, (B-A) 2-3 0m»%. fftL 

<tt5~2 5m»%> SeiC^!f*L<{4l 0~2 sm* 

[00 3 7] ^^M-efflv^siffls^K y -^-jK y 

(A- 2) {C^*tv5f'=/i^*°y ^-cDttiir LT 30 

(4, T^y :!i-^v-T/i'=¥i-->-/i^°y3^-x/w*?y (a 

-1) 4>{rt&J65t'n;i^7Ky-^-(Ofi)#;45^ Tjfy^i-dfv/ 

T/l^=Jr UV*" y j::— x/P*" y 4-—/!^ (A- 1 ) {;:*f L 
T. &*L<i45 oa*%Wr. j:D»SL<{45~4 

0 ^ p> ic^f 4 1 < (4 1 0 ~ 4 0 

4L<{41 0~3 om4%t?fc5r i:65S4LV\ 
[0 0 3 8] *fc. *^0JTfflV^fei^5*°y^-7jf y :t- 
-/U (B-2) (7D:»^. ;i>°y :tdri/T;l':Jf ^:/;^^°y3:- 
x/^7Xy:^-/^ (B-1) 4^{Cp&fe5 fr:^/P^y-v-ro 
SiJ-8-(4, 5jf y ::j-dr->T;P^uy^°y 3::— r;W*°y 40 

(B-1) lc:*|-LT, L<(4 5 0mS%Ji!.T\ J: "9 
»*L<(45~4 om»%> ^h\zU^i.<\tl 0-4 

0 ^ u<(4io~30 ms%Tfc S i: 

[0 0 3 9] *fc. *M0^T'fflV>P,tl5?Ky -r-jKy :t 
-/U (C-2) ^y :^^v'T/^=3r^'>■7Ky3:- 

7^/^*°y (c-1) 'fifcfifcs tf=/w*°y CO 

flj#(4. ^° y ^t^v-T/l-^ I/VJ}^ y rc— y 

(C-l) K%LX. »*L<[45 0fi»%£AT\ i 
»*L<{45~4 om»%> $?){-$f*b<(41 0~4 50 
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0 L < (4 1 0 ~ 3 0 fi»%-t-fe5 :i t 

[0 0 4 0] *MBJ!Tfl!V^e)tL5*° y :t-;K4. if%m 

(r>^m^Wit>t£\^Wmx\ tfiE^Ky /^A, eisJ; 

t>'c i(4S^iSft!i(7)7Ky /^-/^D^t*bT^^Tt> J; 
\<\ ^coi 5^^ffii©Jt;y :t-/i'Di: LT{4, fci:x.(4, 
rn^U^/^^y 3— ;V, -yn t'U-iy/y 3— /l'^0 2iiT 
/Hg ; y -fe y h y ^n— /w-Zn /-O^w 
sflBT/v-n-zpa ; -^^^^'niy ,x y v^^^'y-fey 

>^co4|iBT/i'3-/i^S ; ^°y (A- 1) . (C 

-1) tmfi:^-^-V-t^'yT;ve^\yl^-^-V:x.~-'T/Vif^^) 
; *°y^-*°y (B-2) . (C-2) t 

^fi^-^' y -r-zK y ; y ^^ Xx/W*" y ir—/\^fi: 

[0 0 4 1] m6.ro, {fic75*°y .:^-/l'D!4> IWMM. 
X\ t/c(4 2aJil±^#fflLTtJ:V\ r(Oj;9/^*°y 
:t-/V'A, JKy:t-/WB. 4^° y .:t-/l-C«?l^fil^i4. 

y -^7 1^^ >-7*-A(D*ttt;: j: (? "5 # 
(-PIS^tlT'jl/V fctx-ff. *°y ;*?y :t-/l^ 

A. Bi5j:t/C;!i^e3ii(4"ix6 2a/!)^^7iS:®^t:foo 

tif)roiaMiJ^SrSt;R^-r6 r t J; 9 . E?g3f'l±;4S 
\m^M<. i|'Mj!£i/^55«^*-t5*^K*°y 

[0 0 4 2] rroj;5?iE^#l^(4, fct;^(4, L 

< (4*° y :t-/l-A^ 0 Ml:%^Sx.T 1 0 0 

y /!--/WB ^ 0!i*%$rSx.T 1 0 0M»%*« 

fflv^5»^{4, r^t?)(DiH^fij^^iia:f5^-r5' tic 

y -i- ASrSSMit-rs r i 1 So 
[0043] ^<Oj:5 ^Jia^fi)^{4, fc t ^{f . U 

< !44^° y :^--;WB ?r 0 mV/o^M^X 1 0 0 a*%* 

■iSv *° y :t-/i^c ^ 0 m*%^sx.x 1 0 0 

i: 1-5 r. 1 1 5o y A k # y /UC t 
fflv^5*^(4. r.ti?5roEMiJ-g-Sr3il[S::^-t-5r tic 

K/K y w >• 7 ;j— ^ g SSii-r 5 ^ t 1 5 „ 
[0 0 4 4] ^(OJ:5^j;E^#l^t LT{4. fct;i{4. 

^f* L< l4/jN°y #-^i-ASrOi4%SrMx:T 1 0 0S» 
*° y ^-!\^C^ 0 Itft%SrS;tT 1 0 0 »*% 
*?it-t5r ti^ST'tSo :^y:^-/WA, B*3J; 

tJ5C(D3a<D;Jf y :r-/wSr#ffli-5»#ici4. ^rtl^ 

rotW*S:Sf.K^1-?)^ticJ;i9. ipSlAV^JSH-CRIg 

[0 0 4 5] [Ma^j] :^%mxm\'^hti^%m.nt\. 

T(4. ft^3^|g?a^J;isa^L<. fc i:x.i4\ 7K, ^WlE 
*i4, jKy -f yv'T^^-hi:Kl£L-C^4i-5;^^:^fx 
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[0 04 6] it^mmi(r>*!it. *° V -t-zi-nm* i o 
0 MMm^n LT ; u < B 1 ~ 7 mmw. i. ^ »f 

L<fi2~6a»SPs SP>WJ^L<(42. 2~5. 5 

m:^^. i^i7Ti-<y^>m<r^mt7i^mm. hcfc-i 

[0047] r(75j;5 i^.f fta^fS^jfi, '1^° V ir-)V i o 
omSSBlC^tLT. 0~3M»%. J; i9^tJ4L<(4.0. 
l~3ai:%. $b(Ci(f* U<{40. 3-2. 8M» 

%, #(c$f*L<«o. 5~2. 5a»%-e*>-5r 

fflTt. !|#(c©JPS(4/jv^^s. ^itx-tf b y:E^U':/v^r 20 
fx (N, N-v'?<^/l'TS: r 

[0 0 4 8] z.fih(r>fm\-i-. 1«*3ST% *fcl4.2ffi 
<(40. 0 5~10m»g|5. $t.{C|(fSL<(±0. 1~ 

5 MMU-Qh^ z. t tmt tV \ 

[0 0 4 9] :^mm-^-mmM^mmi-^m^ 

[cix ykMMm^ 2 0 0-1 8 0 omgKOH/g-efcS'fk^ 

[00 5 0] *fc. 2 00-1 8 0 OmgKOH/ 

gT-foS 4< y ->T;l-dr y 31— rvw*" y 40 

«ffl»f4. *°y.:t-;KOi^*l 0 0mSSl5(-*fLT. » 
*L<I40. 5-10 SfigBwraT?tt«<0»?^ftfflT' t 

So 

[0 0 5 1] (SfS^J) :*:^BJT'li-Sl;ilS:CTffll^e5tt 

i:L-t{4. /ctx-tf. TtiI5roSRX-2 7 4C. SF- 
2969. SF-2961, SF-2962 iS 50 
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fpiS. • ^'■•'>=i-=^>'^'- • -yy =>->-?±») . L- 

5309. L-5 366, L-3601. L-530 

7 : L - 3 6 0 0 mh. ^p"p^ . B 7^3-:^ * -\tm 

[0 0 5 2] S?a^J(»ftffl*(4. *° y :t-/K7)*^A 1 0 
OmiaslCjflLT. S?* L<{40. 2-10m»gl5> § 
P>{C$f*L<ttO. 5-5a»|f|?T'*)5o 

[0 0 5 3] tfiEi/v:/-/i/5 i/^'x{4, mrfe2a*fc 
fc. HfrfE2a4fc(i 3aro*"y :t-/i-^M'S5?s^a^ 

[0 0 5 4] Hu|a«»a<?5Ui^>-7°W$ -/^^^XfJ. ff4 
L<{4 2ajilJi5ffitAT. J:'9»4L<(i2atJl±3a 
«TT'fe5::i::dsa*Li/\ 4fc, r.coi^v'V'T'^? 2/ 

^' xd. ^(Dm.mntLxmmnu mm. ^^i-^s^nx 

5y^X«!tei£{i. M^1t-C-W?S^tt. ■7:t-Arofifeff$ 

tt(Da,^;!)>e5 4 0 0 OmPa-sl^iTT'fcSr i::*s$?*L 
<, J; ?)&4 L< (43 5 0 OmPa'smr. !|#lc^!f4L< 
(42 5 0 Oja?a's&.rxh^:: timtl-W 
[0 0 5 5] [*°y -T y v-Tt>- *l§?^T'fflV^P)tl 
5 y -t—zi-h 5 V ^(4 u ^ 2/ ^ X i: RJS ^ 

y y i^T*- h 1 1 LT(4. tztK.ii. h y uvv^'f 

yv^Tt^-h (2, 4-*-^ 2, 6-«s^<75MttfrJt* 
^4#lc:PIS:^tL''<fV^;^l^ 2, 4-f*/2, 6-|$:^S8 0 

/2 ocDit*(Dtro*Wt b<ffi;ffl§ti5o ) . ^^v- 
vi^'f y :/T4^- h . b y ^>-v?-i' y i^r t^- h t *° y 
?<^^v7j^y -y^^/i^A^y ^' y v'T^^- b (/ct xi4\ 

=iX^ t>- hM- 2 0 0 H#ftffly$*M± 

[0 0 5 6] 4 fc. *° y y v-r t^- h^^hv yyy-i 
y v-r t-- h t ?( ^ v'-f y ->t^s- h t'j 
y Y y->Tt^- h i:»ri#«/<7?m^. h y i^vv^'T y v- 
T t^- h iis 2 0 a»%*?iScD?l^ ^ L < ffl V ^ 5. n 
5„ 4fc*°y ;<^w>-/}^°y y ^ y->T^^- h 

<»lifii<;ti-efo5/Ky -r y v-rt^- h4fc{4-?:0(J'i/^'v 

^14* t h y UVv'-l' y'>T.t>- b(0?S-g-ifet»4 L-< 
[0 0 5 7] A y->Tt^- h^'fO'f y->T^^- 
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CO-r V7='-;'^'Xii^f*L<ao. 7 0-1. 4 0, ^ 
fjiC^tf* L< (40. 8 0~1. 3 0(O|S|Itcfe5r.i;65 

[0 0 5 8] [iRMTjf'J '>W^:/7;j--A<75Sji*?fedS 

[0 0 5 9] ttc. *°y:*--/K4. ^tl-mi/v'VT"!/ 
fcT'^ 5o r J; 5 y /I'fc 5 1/ ^{± 1/ V 7° 1/ 5 

-y ^ X i . *° y y v'T h t nrn'^tmamm^ 

[0 0 6 0] iuiS$j:K*°y '>i/^'>7*-A(73Mii-t5 20 

*° y A ^ ttf 1/ v= i/ 5 s/ ^' X ) , /if y 

B (fo5V''(4Jj^°y :t-/i'BS:^tr^>'^'7°w$ -y^^x) 

*3j:TJ«7Ky :^->'VB (foSV^ti^Ky :*--/l'C^-g-tf Ui/ 

(I) V ft|^ P (II) J3 j: rmiS P (III) Sr^- LT V ^ 5„ 
[0 0 6 1] iuSE&K*°y 'i'^^i^7*-i>,»»it:;&ffi 
-eft. i&E^K y ;H4. fctxtf. r. co J: 5 P 
(I). (II)*3J;t>'(III)4r*1-?i*°y '^i/^'^'KitSSS- 30 

x<o. *° y y v^T t^- h i t <b (c^S (^-/p K) 
V '>^^yy*~J>-i^^:iti^X'^^o 

X%ho 

[0 0 6 2] "K^jKy •>W-^'>-7;r-i^<oMig*?fe/55, 

#s Wt;iitraftii«i53'—i o$>TfcO, mmtm^ii^ 40 
7 orSffTfc 1? , ^{WaSli. 1 0 0°CT- 

fcSo *M?ii»sw • 9)i^^mfit>fi\'^mmxm\ms 
o~i 8 o'CST'JpfRifL-t'bii/^ :itif>5Ky 5^-/K 

y 'f y v-T t^- vm(r>m(r)^.\^j±f)\t. *° y 

ffi^T't 5II;'3T'fe^x(f i < . L < 14 5 HPafi^^i, 
<t "9 L < ft 7 HPaKi± 5 0 HPaUiT, ii#(C^if 4 b < (4 
7HPaJy.±2 0MPa»T-etT9r.t^sg^ Li.\ St.ti:JE:^ 
;4S5HPa«±(0«^. -ffif^^iv^^^ic^l^^ti, HlTa(^ife 
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[0 0 6 3] if~%mx\i. futa*°y :*-/l^A, B. C(7> 
2am-h<75/Ky ;f-/P^^jlV^TKit^tt^:»W*°y 'J' 

1645-170 Ocm'' CD|511(^ t°— SrWLT 
v^5„ ^coj;5^cCWEftK'1^°y AcoSii 

:^?fe{cj:tb«. !i#S(^j)^y ^-/wA. B. c^ass^ 
•rs-irt-J; 5Ky :t-/K07K®KflE> 5jfy-7-7j^y 

5»T\ 4ilJ[SvW±S*(c:mL5 S#^<'5S^^, lis 
J[6;l/^^H^^®^^ ♦Si£v>^H<^ISS^*-tS4fe«Ji<y 
i^^ y-y A?rtt-El-#5 3: t 5„ 

[0 0 6 4] ^Wmc\t. lUEMMfelcJ: 
©cR*°y '?^^'>"7*--^<75Sfiffi^*^M^i4, 
L<f40~2 5%. L<(41~2 0%, !|t(C 

»*L<(42~1 5%<75®ll(cfc5„ roJr^^iftW* 
^)f\^9yyii—Mt.. ^f^iSLilSIK^t^ldBttSSIS 
»$L<(41~18%, $e.{c:»*U<»41 
-1 5%, ^(C^T* L<(41~1 3%(OffiHiCfc5„ 

[0 0 6 5] ^^icKRxKy e'l/^'>'7*-AI4, 
#tt;4\ L< 144 5~8 0%, S6.{C^(f*L<t4 5 
0 ~ 7 5 %, L < !4 5 5 ~ 7 3 

>'a5i:{4v— h^' -y->3 ywtfii^.&proATiSMS < i^^ 
fclH55)-C'*> I? , i if)*.ffl h ^ -y 3 VOf'-Y Vn 

ffl5^>«nS)K(-K(t btifc±#^^(i^'9 ±/iSofcAi5:J^-efc 
SSOSCTv-- h^' -yi^a >'(;)y ^ ygRrotilS^RcOiB 

[0 0 6 6] gftiffl-y- h^^-y^«^^'>'lH5i 
(4 v— h (T)* fctt^fBW ^ "9 . i V"- b 
/^-y^rof-.r (ffiSISlH5i:'bV>9) t(4i/-hcoW 

o fcgfi^>-efc 9 , h /< -y CO 7< >'g|5 J; (9 

[0 0 6 7] *#:&<](C(4, ^m^FS'y~h^ yi^aXO 

y»;< 'f >gi5*5j;t/-y-'r Ka5(4, ^ixmiiii<7)i~4 

T. 3T«g(4$f*L<(4 3 0~6 0kg/iD\ 

L<{43 5-5 8kg/ni\ $fj(C§fS U<(43 7-5 5k 
g/m (D^mff^mt gWffiv— by -y ->3 

9 ^.afe^ii iy- h y -y 3 >'(4ftffl«s>6Si« < , 

tt!4SS*§tl5fc«), 3r^g{4»*L<(44 0~6 0 
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kg/m'. J;9»*L<(44 2-5 8kg/m\ ^hK»t L 

< (44 5 ~ 5 skgV <Dmm*m^ lv\ a^is 

« 3 0 ~ 4 5 kg/m . j;i)»*U<(4 35~43 kg/m' . 

$?5t-$f*L<(4.3 7-4 Okg/in'ro®H^S3$LV\ 
Sfc. 2 5% I LD5j|Jt(4»*L<(41 5 0-2 8 ON/ 
314ciii\ J;9»4L<(41 6 0-2 7 0N/314cii\ St 
{C$f 4 L< {4 170-26 ON/314C1 (D^Mi^Mt. L 
l/\ E^#'l4i4&t L < 14 6 0 - 7 5 %. 4 "9 L < 
(46 5-7 3%, §?>(C^*L<(46 7-7 0%ro^ll 10 

Kh?>ztiimtL\,^-dK i 4 o-c gift* 

(4, K|g#to4»*L<{45 0-7 0%. 4'9»*L< 
(45 5-6 5%, ^hiZ»t.L<li5 7-6 3%(©^ll 

[0 0 6 8] gll)*:ffl'>-bi?yv'3 ^(Df-'f Kg|?(CO 
V^T. =iT^g;aSiS[f* L< i43 8-6 5kg/iii\ 419^? 
* L<i44 0-6 OkgV. $P)iC&*U<(44 3-6 20 
5 kg/m »|5|l(cfo 9 , 2 5 % I L DilS^s^f ^ l < i4 
1 8 0-4 0 OH/314ciii\ 4 "9 »^ L< (4 1 9 0 - 3 8 
0 N/314C1 . S t> (C^f * L < !4 2 0 0 - 3 6 0 N/314ciii' 

nmmi^h >o . Rm^mm-^ l < i4 5 o - 7 s %, 4 

'9»*L< (45 5-7 0%, S^)(C»4L<(46 0~7 

0%(7)^lltfc5::t^5g^ Li/\ 
[0 0 6 9] gSf)4:ffl->- h^^-y^'(0 7(i'>g|iiCoV^T 
(4. 3T^ffi;5S»4L< (42 5-4 OkgV. 4<9^f^ 
L<I4 2 8-3 5kg/iii\ S P^JC^ft L< (43 0 - 3 2k 
g/m nmmi^h'O . 2 5% I LDffig^i^^ft L<(45 0 30 
- 1 8 ON/314cih' , 4'9|if*b<(4 60-17 0N/314c 
m' , $ f)(C^f * L< (4 7 0 - 1 6 ON/314cin' WiSHtCfo 
■9 , SMWmmt L < (4 5 5 - 7 5 %, 4 t L < 
(4 6 0-7 0%. S C>{C$fS L<(46 5-7 0%W^I1 
(dfe^rtiisgt Li/\ 

[0 0 7 0] gt!)*:fflv'- b/^5/:?cDf--l' K«PI4, =>T 
^ffi;45$f ^ L < (4 3 0 - 5 Okg/m' . 4 f9 »t L < (4 3 
2-4 5kg/m . ^ himt L < (4 3 5 - 4 Okg/m' CO® 
HClfet). 2 5%I LD^g;6Siif* L<(41 0 0-4 0 
0 N/314cib' . 49 $?St< (4 150-300 N/314cm' , 40 
Se>(C^fS L< (4 1 8 0-2 5 0N/314ciii'«|aHi-*3 
•9. S^#tt;4S$f*b<(4 5 0-7 5%. 4<9»*L< 
(45 5-7 0%, $P>{C»t L<(46 0-7 0%rottH 

(1) 

J I S K - 1 5 5 7 (cE^ff>*ftlc4 9 . 
(2) e.T-^ftJl 

J I S K - 1 5 5 7 iCUmff^-^mcX 0 , »>^fia?OiS 50 
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(3) mmj±mm^^^ 

J I S K - 6 4 0 0 (C|E«COJ£«a®t>T^»ffl^* 
I^LT(4)5Sc?i^LfcftW7:t-i^<?^='TSB^5 0 x 5 0 x 

>t^5 o%(Dji;^4-e/±^L, ¥ff¥ffite(ci*^2^. 5 0 

■c, mnm&9 5%(DmwTi^. 2 2Rfra»sL/c„ ^ 

W5:i4fiM^^14 (We t set. [%] ) T'^^L 

(4) m^mLj±mnmi'isn?>ms.mt^ 

JIS K-6400 iCtB«co^ 9 £ LJ±«?J|gr>-r^. 
\^tM9.y *~-^<n^'TW^ I 00X100X50 mm 

6 0 nioii s T'Ji; s » 5 0 % 

[0 0 7 1 ] ffg(c:(42 5%CLD^ft*4rffiV^ 

7t„ 2 5 % C L D ro»J^(C{4. 2 5 % I L D i: IrI Cigg 
trffiV^Tei.TO^#(CT^iSL/Co • 5 0 mm/^Tj'-fT^EE 
«Biti£^\ f->^/US^(C^LT7 5%i±fisi-5 {^m 

EM) o 

• 5 Omm/:'7>«IEIi5iJg:T'2 5%)IS|-f-5„ 

•llffiLfc*^2 o|:M*itLfc#, 6t;^^^^H5 

• leaiWil 19 f^:/7°/l'fl^t»t{4 100X100X50 mm 

(11^ 5 0 mm) „ 

(5) SI8#tt 

JIS K - 6 4 0 0(cE*<»*j't(-t«foT«SLfc„ 
[0 0 7 2] 

co$>cS*°y i>.Sr#5(c(4, if^^}ir~fvm 

^m^m^fz-'O. fc5v^(4m''i?>*°y 

[0 0 7 3] 

mm. mm\x^mLtcmmmT<Dm'oxh^o *°!J 
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fp«. J I s K" 1 5 5 7 (Di^mi^x 9 ay 

[0 0 7 4] :t-/^A 1 : MBt LTx 

^ffifP^ 0.0 2 5 meq/g. TKg^SfflB 3 4 ingKOH/g(D V 

[0 0 7 5] :t-/l-A2 : ttJIt LTx h^^X 10 

n U y :t ^ K i !/ :t ^ K ^ n 

^ISfP* 0.017 ffleq/g. 3 4 iBgK0H/g<^?3^° y 

[0 0 7 6] y :^-7WA 3 : «i: LT*^jti:^7 y ^ 
A^fflV^, -O^'iny xy b-;P{c-/nl::"'l/>':t^v'K 
t ^ >^ ^ K S: D >y ^ # L T t#fc :t 

^ 1/^X^*1 4 ».^ISfPa0» 0 4 0 20 
meq/g. tKKSIB 4 5 rngKOH/gCO/K y ai-7"/U?K y 

[0 0 7 7] ?1^"y /WB 1 \'^-'^)i^-)VK\'^'^T ^ 

fc tf n;V7jf y -^-^l 2 0 TkS^Xtt 2 8 BigKQH/ 

g(0;j^°y :^°y /I^o 

y :t-/l/B 2 : y :t^-/l-A 3 f^TJ^T ^ y n :^ h y /l/ 

-r--^ » 2 0 a»%. 7KKS« 3 4 ingKOH/gOTK y 
^° y 30 
[0 0 7 8] 4^° y #-;UB 3 : y :t-/^A 2 "T^T ^ 

fc y ^ 2 0 2 8 mgKOH/g 

/Ky y i/Tt-- b 1 : 2, 4- by i/vv^Y ys^r^^ 
-h, 2, 6- h y uy-^-r ye/Tt-- 33^°y 

y/Ky y:ii::^;W/j^"y y v/T^>- b(Z)64:16:20 
m*tt:(0?l^feo NCO%=4 4. 8%o 
[0 0 7 9] /Ky y fyrt-- h 2 : 2, 4~hVi^> 

v^vf yv-rt^- 2, 6- by yyv^-r yv^Tt^- 40 

4, 4' -~>^-7ni::i/I/;?< ^^y>?Y y v-rt^- :t 
;l/y y :y^i/yai:=:./I/^ ^^yv^-f yyT^>~- h (4, 
4' -e^:7 3i:::^;lx^i5^yi;^^yiyT:t>-- hi 2, 4' ~ 
v>'7in::^;U7< ^^.V^^ y yTt^- hO68'-'60 : 32 
-4 0<Dri;^^. H#S;ffl'>-^:^M±»MD I -O 
R) . 4^^y ?<^y>':^°y-7:xri;U;Ky -<yi/Tt>-ht7> 
10:2. 5:25:25:3 7. 5S»Jt(0?l^^o 
[0 0 8 0] 7K : 4^y^.^7k 
^mMl h:=^-/l-KL-2 1 0 (*^Kfffi8 3 0 
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^/U-t-y^i^— 1 h ^—/^E P ~ 5 0 5 S 

M 5 1 mgKOH/gco/K y y .-^-/W) 

tt^l :Minico L-1020 (h V^^^^^y^J 

: M i n i c o TMDA i\:fy^ {ly/^/l^T^ 
/ir^/W) :r.v-7=-/WC07 0 % V^-/P fc:° l/> y 7U}§ 

S^S^Jl : L-5 3 0 9 {i^V :=^-y^^m\) (0* 
S?affl2 : L""3 6 0 1 ( v- y V^ft^g^J) (P* 

s?&ffl3 : sF-2 9 6 2 {i^v =^-y^mmm) (m 

S?S^J4 : SF-2 9 6 9 :=^-y^m^M) iM 

^ttS'J^ttJ IS K-6 4 0 OClj: ^ff^'c^ofco 

[0 0 8 1] $myr^V ^u^yy:^-J>^^Kiri^z.mir^ 

fot}. 1. 0*«(7)#^j^,gtt**{C*tLT'<yi/Tt^ 

-b»;6>^£L. 1. o^mK.6m^immxh^^t 

mm. I] 
<mMm> 

v^T. «uc*i-fi|'a^"eyv^y7'y^^y^x-i'-3^ 

[0 0 8 2] 

[*ll 













€0 


10 


30 




40 


90 










70 






3.0 


3.0 


1.5 




5.0 


2.8 


2.3 




0.4 


0.4 


0.4 




0.1 


OA 


0.1 


J 




1 


0.3 


1.5 


\ 






0.7 






2 







[0 0 8 3] <m^m>mmy'Jyy^^ ^i^i^'c^ 
/Ky ■i' yyr t^- h^. sficoi/v^y-yy 5: ^ ^ x#fc|& 

^^C^AL. ?«a^2 4'-2 5°C(C«SL. ^U'y 

y-/y^y^y^m2lcfjkir$mx^±ai^-^. rt^4 o 

0 X 4 0 0 X 1 0 Omm(7:)T;l/^Sifeffl--ffiALfco ^ 



(12) 



21 

[00 84] v=;^V'fv\v9 7.t^V=yT^-~\-h(r> 
?l^i75l^(OP±ttJEE;^j(±. ^^•f ti«|g?ai?ij t 9 ~ l l HPaW 
|g!lrtT'fco)t„ #p5^fc#:K*°y t>Wi?>-7;i--i^4r 
J I S K-6 4 0 0{Cfi&V^!iJttiiJ^(C#tt/c„ t)MJ 
!t»^*trS2{C*-f-„ ta^. FT- I RiiJSiCdSV^T* 
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2003-40964 
5~ 1 7 0 



Ocm"' WfiSiatcPjiRe-^Sr^^fe/cio 
[0 0 8 5] « 2 iC(4, l/v'yT'I/ 5 -y T^nU'^ 

[0 0 8 6] 
[^2] 



CM 



BE 
K 



CM ortlj 

^iqi I ir 
Ji3 Jil 



I 



> CD 



I K 



I 

ft: 



8 



CO ^ CO tri 

CE> CO «2 O - CO in 
m U3 



> ;^ JO CD u> , 



^ «^» <n -c- a> ^. 
o oo trj o in 

to Lr> «-» ., — ' 



«0 CO <0 tn 

lo 04 ^ o <q ^ 



T- r-- I 

^ CD < 



! i: ifi ^ «o 



r» O) oo to CO *^ 
CO CO ^ CM 

CM C3 ^ 



CO CO 



CO C3 ID ^ oq . 

lO CN CO O ^ lO ; 
lf» lO C3 



CO CXJ <p CM CO R 
no W7 <^ — ^ — 



ur> CO 



LO to 



CM 



S o en < 



^ eg < 
•*r CO " 



CM CD ^ ^ ,^ 

CO OS <0 O ^ CO KD 
CO CM ^ CM ^ 



•r- m ^ O 
CM cri O o ^ ^ J5 



- _ — »ri - 

CO CM ^ CM 



4a ^ o 



[0 0 8 7] m2{C, 3m(Dt^V^-/\- {Tt^V-t-zl-A 

n(oi^-h^yi^By(D?^^yn^(D^i\'6mm<^^w^- so 



fco *fc. 6m(DW:m^^v^y^yyt-J^^mi^-t^ 

tcMat. ^>?fe< it 6ffi(7)7Ky :^--/^fe5V^ttUv^>' 
[0 0 8 8] yiyyyy^y^ :^iimmLtcmMni 
-i--i-3(Dmmyf^v^ui'yy:t-M.\t. :=^' 
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24 



0~3 0. 3kg/m';4^o2 5% I LDSIgzls? 

7 ~ 1 3 4N/3lW ■T:i^^:Ltt^h. 1i*-Cig»^^->- 
h/^s/^(-'teffl-e#. U-v^V^l-^ -y ^' X 2 ^ffiffl Lfc 
»?a^J3-l~3-3Tii. 2 5%I LDi5j!S^52 7 6 
~3 8 ON/3lW(?5«?J!JtWfXK*°'J -^l/^ 

[00 8 9] V'i^'vy 5 -y X 3 ^ftffl Lfci^?&^J 4 

- 1 ~4 - 3(75$M*°!J •> u^'yy^j-— 3TS;S 

;SS5 8. 2~5 8. Akg/n b%\ l.I>m^*^l 10 

7 9 ~ 3 3 4 N/31 W X\ WMW^i^ 5 5-5 9 

fflT'tSo *fc. Uv'>'-7°^5-y^'Xli2t^iittiHf 
lC|§MCTrIg- ai^f]^: 5 0/5 0) Lfc^S« 
2-l~2-3<75icWJ^y 

g;45 3 7. 2-3 7. ekg/m' 2 5 % I LDSg:;55 
1 3 0-2 1 2WZUcm X'hh^itt^h. igav—h^ 

5 X 1 t 2 ro?i^fi|^<&ggft (?l^fi|^ : 9 0 / 1 
0) ^-y:/t»?a0ij5- 1 -S-Srol^H/Ky 20 
ir~Mt. 3 T^-^;iS 31. 5-31. 9 kg/i 2 
5 % I L TymUlfi 8 5-1 48 N/31 W T'fc 6 t 

1-1-1-3 J: D^-^iiJ^St^v— 

[0 0 9 0] I'v'yyi-'S •y^'X 1, 2*3<tD5 

3^^?a«(CT?l^ CS^m : 3 0/6 0/1 0) tfc 

6-1-6-3 roicH*" y 1/^? v7 :t - 

=iT'^MifiAQ. 7 — 4 7. 8kg/m' tS^o 2 5 % I L D 

1 8 6-3 06 N/314cii' 6 4 %-e 

h^^tt^h. ^^{g;RJ§#ttOi/-h^'s'v'3><^?« 30 

[0 0 9 1] 3a<07Ky^-/l^ (/Ky:t-/l'Al, Bl 
*3j;t>*B2) /!i^?>P^$tl5 3aoi/i^:/7°W$ ■y^'X 

m^n^^mm-^^t\z.^n. =^rm&ii^2 9. o~ 

5 8. 4kg/iD\ 2 5%I LDS!S>6S7 7~3 8 0N/314 



cm' . sig#tt/5s 5 5 % - 6 9 %(r)]t.%m\^-t>fz- "0 

[0 0 9 2] $e>{c, itrE^Ky^e— /u*5J;t/^y^ vv- 
6aaiii±to#:K7Ky ^ v 9 >y a— J^^Wk\^xm.'& 

[*^2] 

X, SSt^l^ffil^T'US^vyi/? ■y^'X-4~6SrW 

[0 0 9 3] 
[«3] 









Uv>~6 






95 


65 


80 


M 


— ;UB3 


5 


35 


20 






1 


1.5 


1.5 




4.8 


4.2 


3.1 




OA 


0.4 


0.4 


m 


0.1 


0.1 


0,12 




1.0 


0.5 




—Hi— 




0.5 


1.0 




1.5 


2 


2 



[0 0 94] <^?a^J>rt^-4 0 0 X 4 0 0 X 1 0 Om 
mSfc(4rtTl'4 00X400X7 0 mmnh^-fflii^nT 
/I'^M^S^rfflVV «4iC;^LfcfiJ^-r'l'v»-/^'5 -7 

^'x^p±m^-li:fcJ^^^i4. nmitnmKLx. 

^'>'7:t-i^S: J IS K-6 4 0 0(C^if^^#)^4»te^C 
«tLfr„ #)ttS!j^W|g*?r*4ic*-r„ ^.fio, FT- I 
Ratei-*5V^TV^-ftT.»iRff*°y 
6 4 5-1 7 0 Ocm"' WlSlffliCPi^lIXt"- ^ ^g,i6fc„ 
[0 0 9 5] 7'j?*5.«4(C{i, Ui^V7°I/5-y^'XO?I^ 



■5 -y^'XWfl^fil^j: 



[0 0 9 6] 
[*4] 



(14) 



25 



#P?I 2 0 0 3 
26 



■4 0 9 6 4 





7-1 7-2 7-3 18-1 8-2 8-3 19-1 9-2 9-3 110-1 10-2 10-3Ml~t 11-2 11-3 




- 




100 


10 
90 


50 
30 
20 


100 


100 















36.5 



0.36 



17 



1.25 



35 



1.5 



20 



1.5 



mm 



4.8 



4.07 



4.28 



4.2 



3.1 



0.4 



0.41 



0.4 



0.1 



0.08 



0.1 



0.4 



0,1 



0.12 



0.42 



0.65 



0.5 



0.58 



0.35 



0.5 



1.5 



1.35 

0.90 1.00 1.10 



1.75 



0.80 0.90 1.00 



0.90 1.00 



1.10 



0.90 1.00 1.10 



0.90 1.00 1.10 



70 70 70 



70 



70 70 



100 100 100 



100 1QQ 100 



100 100 100 



^ffi^. kg/mS 
ny^^. kg/m3 
25mD. N/3l4cm2 

sovlfta^^. % 

50%?l^ftEi|^^. 



383 38-2 38.2 

34.2 348 36,1 
76 110 
118 113 
7,5 7.6 

22.3 245 23.8 
50 52 53 
13.5 13.6 12.8 



157 
107 

7.2 



46.8 46.1 46.8 

43,8 43,2 43 8 

159 202 288 

110 102 

6.8 68 

20.4 18.8 18J 
54 55 54 

12.5 13.2 12.9 



113 
64 



456 
422 
149 
121 

6,4 
14.2 
58 

11,5 



45.5 
43.1 
209 
108 

6.5 
13.8 

58 
10.8 



45.2 
43,2 
286 
105 

5.5 
11.5 

56 

n.9 



46.8 46,9 46.7 

44,5 44.1 44,2 

188 258 345 

121 114 111 

5.6 5J 6.7 

12.2 11.5 12,1 

56 56 53 

11.2 12 1 12.2 



59,1 59.1 58.4 
54.6 55.1 552 
156 226 304 
123 117 
3.9 
6.6 



109 
4.1 
6.4 
58 

105107 



2.8 
5.9 
58 
8.5 



[0 0 9 7]S4t;i. 2m(Ot^V:t—/l'(yr^V't—/l'A 

:^^-h3im^fcmt(^'y-h^<y^(D?^4y^. 'y- 
hy<^y^^Mm&U. %m.'y-V^y'yBy(D^-iy 

3 y(D^ ^ yu<D^mm(owm-^- v^i^^yy ^-j>^<d 

3m(oy'yy'yy ^ y ^ :^t^h{t3mo:>iXW^^'J 



20 



[0 0 9 8] ui:>y':fu^y^y^4^j^mLtcmmm7 

t^3 4, 2 --3 6. lkg/m'/6>o2 5% I LDS!g;6^7 
6-15 7N/314cib' tr'fcSr i:>6^?>. ^Sv'- V^<y^ 
(7)7^ ^ygpjcftfflT^t, yiyy^u^y^:^5^^^L 
tcmm 10-1-10 - 3T1i. 2 5% I LDm&^^ 
18 8-3 4 5N/314cib' i7)iaigg(DgtK/3^" V^U9>y 

t-j>^m^bti. y-h^ y'yBymmm&y:^-'^<^ 40 

[0 0 9 91 yi^yy'y^y^::^e^^mLtimm\i 

1-1^1 l-3(Dt^W^^V^U^'yy^-J^\t. =iT 
^g;6S5 4. 6-5 5. 2kg/ifl' 2 5 % I LDSig 



5 6-3 0 4N/314cni -rsh^Zt^^^hs M'^<Dy— 
yiyBy(D?^^ymmmic^m'r:^t^o u 
'yy-fy^y^^y^At^t ^^m^^\z.mm.\^xm^ 

(rS^Wa^ : 1 0/9 0) Lyc^f^f^J8-l-8~3(Z) 
ftK>Ky f>l/^?>"7:t'-Att. ^r^^ifiA3. 2-4 
3. 8kgV;0^o2 5% I LDi!gyOSl 5 9-2 8 8N/3 

UcmXh^Z.ti)^h. 'y- V^'^y^mmmi^^t LT 

&Stcftffl"C^5o ui/y^yxy^y^A. 5 

idlXJ^%^%im\^XU^ ai^tl^: 5 0/3 0/2 
0) V.fc%W\]9-l--9~3(r>^'K^^^) ^\^9l^yir 
— Mt^ =iT^J$:56M2. 2-43. 2kg/m'/5vo25 
% I L Digit 1 4 9-2 8 6 N/314cid' "C^S w i 

mm'y—V^y'yBy(D-^^yUt\.X^MK^m 

[0 10 0] 2ao?Ky ^t-- /I/ {7t^V^-/i^A2idXU 

B3) ^)^hmW:^ti6 3m(oy'yyy'yiy^y^^m 
m^^m^i'^::tlcXKi. :::^r^m^^3 4. 2-5 

5. 2kg/iD\ 2 5% I LD5j!g/j^7 6-3 4 5N/314ciii 

y ^y^yy:t-'M^(D^M-^^^'^^l^^s:'ofCo 
[0101] mmyy^v^^-^i^t^xxfyf^v 4 y'y 
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(72)^0J# fP it F:?--A(#%) 4J034 BA05 BA07 DB03 DB07 DCOl 

T^*!^W^rffimft?f 580-32 H#«ffl^ DC02 DC50 DG03 DG04 DG05 

^ti;\yW^^^±P^ DG18 DG20 DG29 HAOl HA06 

HA07 HCOl HC02 HC03 HCll 

HC12 HC52 HC61 HC63 HC71 

NA03 NA05 NA08 PA05 QA02 

QA07 QB13 QB15 QCOl QDOl 
RA12 



